The search for charginos and neutralinos at LEP2 can become problematic if these particles are almost mass degenerate with the lightest neutralino. Unfortunately this is the case in the region where these particles are higgsino-like. We show that, in this region, radiative corrections to the higgsino mass splittings can be as large as the tree-level values, if the mixing between the two stop states is large. We also show that the degree of degeneracy of the higgsinos substantially increases if a large phase is present in the higgsino mass term µ.
The search for charginos (χ + ) at LEP2 is one of the most promising ways of discovering low-energy supersymmetry. If theχ + decays into the lightest neutralino (χ 0 ) and a virtual W + , it can be discovered at LEP2 (with a L = 500 pb −1 ) whenever its production cross section is larger than about 0.1-0.3 pb and mχ0 is within the range mχ0 > ∼ 20 GeV and mχ+ − mχ0 > ∼ 5-10 GeV [1] . Therefore, the chargino can be discovered almost up to the LEP2 kinematical limit, unless one of the following three conditions occurs:
i) The sneutrino (ν) is light and the chargino is mainly gaugino-like. In this case theν t-channel exchange interferes destructively with the gauge-boson exchange and can reduce the chargino production cross section below the minimum values required for observability, 0.1-0.3 pb. However, in a large fraction of the parameter space where this effect is important, the two-body decay modeχ + →νl + is kinematically allowed and dominates over the conventional three-body decaysχ + →χ 0 l + ν,χ 0q q. The resulting signal, quite similar to the one caused by slepton pair production, allows the chargino search for much smaller production cross section, possibly as small as 20-60 fb [1] .
ii) Theχ 0 is very light (mχ0 < ∼ 20 GeV). In this case theχ + -detection efficiency diminishes, as the decrease in missing invariant mass makes the signal more similar to the
It is however ruled out by gluino (g) searches at the Tevatron [3] in models which assume gaugino mass unification, M = αMg/(α s sin 2 θ W ). It should also be mentioned that no study has attempted to optimize the analysis in the low-mχ0 region, while specially designed experimental cuts could improve the chargino detection efficiency.
iii) ∆ + ≡ mχ+ − mχ0 is small (∆ + < ∼ 5-10 GeV) and theχ + detection is problematic because of the lack of energy of the visible decay products [1] .
In this letter, we concentrate on case (iii 
we obtain:
Notice also that the critical region for chargino searches (∆ + < ∼ 10 GeV) occurs when M > ∼ 400-600 GeV, depending on tan β. For the neutralinos, however, we have ∆ 0 < ∼ 10
GeV for M > ∼ 1 TeV.
General expressions for the one-loop corrections to chargino and neutralino masses are given in ref. [8] . To obtain simple analytical formulae we have computed the radiative corrections in the limit M → ∞. The only contributions arise from heavy quark-squark loops and γ(Z)-higgsino loops 4 :
where
Explicit expressions for the functions B 0 and B 1 , defined as
can be found in ref. [9] . The stop mixing angle θ t is defined such thatt 1 = cos θ ttL +sin θ ttR is the heavier mass eigenstate andt 2 = − sin θ ttL + cos θ ttR is the lighter one; the sbottom mixing angle θ b is defined analogously.
As expected, all terms in eqs. (4) and (5) The dominant contribution in eq. (4) comes from the top-stop loops and it is approximately given by
for large mass splitting (m for a stop mass mt 1 ∼ 1 TeV. Under these conditions, the one-loop corrections to ∆ 0 can easily be of the order of the tree-level value. Notice, however, that these conditions on the stop mass parameters are not the ones that maximize the supersymmetric corrections to R b [6] . The sign of the corrections depends on the sign of sin 2θ t , which in turn is proportional to the unknown value of the stop left-right mixing. Therefore δ∆ 0 can either enhance or suppress the tree-level result.
The contributions proportional to |µ| in eq. (5) never amount to more than a few GeV for any value of |µ| relevant to LEP2 searches. Therefore when tan β is not too large, eq. (5) approximately predicts:
which mimics the tree-level relation of eq. (3). On the other hand, for large tan β, the second term in eq. (5) can become important and may destroy the correlation between δ∆ 0 and δ∆ + given by eq. (9).
Since the loop corrections to ∆ 0 and ∆ + are coming from electroweak breaking effects, it is necessary to check whether the same choice of parameters also leads to unacceptably large corrections to the electroweak observables at LEP1. We have verified that there are no large effects for either ǫ 2 or ǫ 3 [10] (or equivalently U or S [11] ). For instance, taking maximal mass splittings m
which is smaller than about 0.1, even for maximal squark left-right mixing and mass splittings as large as
More important is the constraint coming from the ρ parameter. The contribution from stop and sbottom loops gives [13] 
In order to study the predictions on δ∆ + and δ∆ 0 compatible with the present constraint on the ρ parameter, we first define the stop and sbottom squark mass matrices as
Since we do not want to rely on specific model-dependent assumptions, we will treat the supersymmetry-breaking parameters m Figure 1 shows the comparison between the region of δ∆ + − δ∆ 0 values which can be obtained by
and that where |Ā t | < 3. For |Ā t | < 1, the regions in the δ∆ + − δ∆ 0 space where ∆ρ < 1 × 10 −3 and ∆ρ < 3 × 10 −3 are about the same. If tan β is not too large, the one-loop corrections to ∆ + and ∆ 0 are correlated, see eq. (9) and fig. 1a , and mimic the tree-level relation, see eq. (3). Therefore the conclusion of ref. [5] that neutralino search is an important experimental tool in the study of the higgsino region remains valid. However the relation between ∆ + , ∆ 0 and the gaugino masses can be lost.
Finally, if tan β is extremely large, sbottom loop corrections can partially spoil the ∆ + −∆ 0 correlation, and higgsino mass splittings more critically depend on the parameter choice.
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